Twenty-four patients (average age 13.0 ± 0.8 years) who were scheduled to have fixed orthodontic therapy volunteered for the study. Each patient had 20 brackets bonded with the adhesive. About 32 mm2 of the adhesive was in direct contact with saliva around the bracket base periphery.
The fluoride level in saliva is considered an important parameter in caries prevention. Elevation of the salivary fluoride level by a fluoride-releasing orthodontic bonding adhesive would most likely be beneficial in the prevention of enamel caries. In this study, the fluoride level in saliva was measured after bonding brackets with a visible light-curing adhesive containing fluoride (12.4 wt% total F). The fluoride released from the adhesive has been shown in a previous study to inhibit demineralization adjacent to orthodontic brackets in vivo. Twenty-four patients each had 20 brackets bonded and saliva samples taken before bonding (t = 0) and after 1, 3, and 6 months. The participants were requested to brush daily with a fluoride toothpaste during the study period. The saliva fluoride analysis was done with the microdiffusion method. The analysis of the saliva showed fluoride levels (± SD) of 0.011 ± 0.007, 0.011 ± 0.009, 0.0011 ± 0.007, and 0.012 ± 0.008 ppm at t = 0, 1, 3, and 6 months, respectively. There was no significant difference at the 5% level. The study indicated indirectly that the caries inhibiting effect of the orthodontic adhesive shown previously was most likely due to a localized fluoridation of the cariogenic environment rather than to an elevation of the fluoride level in saliva. (Am J Orthod Dentofac Orthop 1997;111: 4 ecent studies have shown that 50% to 75% of all orthodontic patients develop demineral ization on the labial surfaces during fixed appliance therapy.1'3 Fluoride mouthrinses reduce the occu] rence of lesions, although compliance is often poor Fluoride-releasing bonding materials and cements have been introduced because they reduce the need for cooperation and have the potential to inhibit demineralization. Recent studies clearly show that fluoride-releasing orthodontic bonding systems re duce caries during fixed appliance therapy.5" 7
The mechanism of the cariostatic effect of fluo ride has been debated for many years. The current view is that fluoride in the so-called liquid phase in the enamel or in plaque fluid and saliva inhibits demineralization and enhances remineralization. It is thus essential that fluoride is present in ionic form in the liquid phase during the caries process. It has been claimed that oral fluoride measurements may prove valuable in estimating the likely cariostatic efficacy of a fluoride agents.8 To provide more information about the cariostatic effect of fluoride releasing adhesives, the current study was conducted to measure the time-dependent salivary fluoride level before and after bonding brackets of brackets with a fluoride-releasing adhesive.
MATERIALS AND METHODS Adhesive
The adhesive used, Orthodontic Cement VP 862 (Batch no. 418101), is a halogen light-curing adhesive (Vivadent). The composition is based on 30% urethane dimethacrylate and an aliphatic dimethacrylate, as well as 65% of a special glass filler with a particle size below 10 fim. The glass filler used is a fiuoro aluminum silicate (12.4 wt% fluoride). and then dried again with compressed air. Saliva contam ination was prevented using lip expanders. The adhesive Orthodontic Cement VP 862 was applied directly on the bracket base ( Uni-Twin, 3M Unitek). Excess adhesive was removed with a scaler. The adhesive was cured with a polymerization light from a Heliolux II lamp (Vivadent).
The adhesive was cured for 20 seconds along the tangen tial side of the tooth surface from the cervical part and subsequently 20 seconds along the tangential side of the tooth surface from the incisal part, according to the manufacturer's recommendations. Fluoride toothpaste is the basic caries prophylactic measure in Norway; there fore the patients were allowed to use a normal fluoridated toothpaste 
Fluoride Release In Vitro
Four cylindrical plastic molds, with a diameter of 12.7 mm and a height of 4.5 mm, were filled with the adhesive and covered with a microscope glass slide. The adhesive was light cured as described previously. The total surface area of the cylindrical samples was 4.33 cm2. The samples were stored in well closed polyethylene containers in 2 ml o f double deionized water at 37° C; the double deionized The most common method to include a thera peutic agent in materials is to form a mixture or dispersion of a poorly soluble agent.11 The current adhesive contains glass fillers with a fluoro alumi num silicate as fluoridating filler.
In the current study, the participants were re quested to brush daily with a fluoride toothpaste. This was done for ethical reasons because the length of the study period was 6 months. It was considered unlikely that the fluoride adhesive would prevent lesions from developing in locations like fissures and approximal surfaces far from the bonded area on the labial surfaces. However, O 'Reilly and Feather-stone12 showed that carious lesions developed im mediately adjacent to orthodontic brackets within a month, even when a fluoride toothpaste was used daily. The severe challenge in the plaque of orth odontic appliances appears to require more fluoride than that delivered a normal fluoridated tooth paste to prevent caries.13 Furthermore, during se vere challenges, even fluoride may have a limited effect, and no optimum fluoride level has been reported to exist.14 In a previous study,7 the current adhesive reduced lesion development adjacent to 
